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INDEX. 


VOLUME XXXI. 
JANUARY TO JUNE, 1894. 


‘* ADDRESS AT THE ANNUAL CONVENTION AT THE CATARACT 
House, Niagara Falls, N. Y., June 20th, 1894.”" Wm. P. Craig- 
hill, 555. 

AINSWORTH, D. H. Railway Location, 95. 
ALLEN, Kenneta. 

Concrete Tunnel Lining, 315. 

Railway Location, 107. 
BALDWIN, Warp. Train Loadings for Railroad Bridges, 193. 
BARLOW, J. Q. Railway Location, 103. 
BARNES, Davm L. Train Loadings for Railroad Bridges, 211. 
BECKER, M. J. Relation of Wheels to Frog Points, 518. 
BECKLER, E. H. Railway Location, 100. 
BERGER, Bernt. Concrete Iron Highway Bridges, 469. 
BLAKELEY, Grorce H. 

An Instructive Eye-Bar Test, 424. 

Train Loadings for Railroad Bridges, 185. 
BOGART, Joun. 

Concrete Iron Highway Bridges, 476. 

Concrete Tunnel Lining, 317. 
BRENDLINGER, P. F. 

Concrete Tunnel Lining, 311. 

Failure of Rock Foundation, 584. 

Johnsonville Bridge, 602. 

Railway Location, 118. 
BRICK. 

Cost of brick-work per cubic yard. D. FitzGerald, 326. 
BRIDGES. 

Joncrete Iron Highway— fF. von Emperger, 438. 


Johnsonville Bridge. Cost of Substructure of— W. H. Gahagan, 
595. 
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BRIDGES—CONTINUED. III 


Johnsonville Bridge. Reconstruction of Substructure. W. H. 
Gahagan, 580. 
Melan System (concrete and iron). F. von Emperger, 443, 481; 
C. Gayler, 468; B. Berger, 470; W. R. Hutton, 473. 
Monier System (concrete and iron). F. von Emperger, 441, 481. 
‘* Train Loadings for Railroad—’” Theodore Cooper, 174. 
Wiinsch System (concrete and iron). F. von Emperger, 443, 481; 
W. R. Hutton, 472. 
BRINCKERHOFF, H. W. 
Electric Light and Power Station at Rochester, N. Y., 358. 
Pile Protection, 241. 
Relation of Wheels to Frog Points, 522. 
BRUSH, Cuanrtes B. 
Concrete Tunnel Lining, 309. 
Dredging Operations, 496. 
Driven Wells at Plainfield, N. J., 380. 
Storage and Pondage of Water, 553. 
BUCK, L. L. 
An Instructive Eye-Bar Test, 422. 
Concrete Iron Highway Bridges, 457. 
Relation of Wheels to Frog Points, 522. 
BUCK, R. 8S. Dredging Operations, 495. 
BULKHEADS. 
** Use of Canvas in Watertight—” M. Meigs, 524. 

BYERS, Morton L. ‘‘The Renewal of the Channel Pier of the 
Cincinnati and Muskingum Valley Railway Bridge over the 
Scioto River,” 361, 370. 

**CABLEWAYS.” Spencer Miller, 397. 

CAISSONS. 

Pneumatic—at Johnsonville Bridge. W. H. Gahagan, 591. 

CANALS. 

Advantages of a Canal Across the American Isthmus. Wm. P. 
Craighill, 566. 

Chicago Drainage Canal. Traveling Cableways on— Spencer 
Miller, 411. 

CANVAS. 

‘*Use of—in Watertight Bulkheads.” M. Meigs, 524. 
CARTWRIGHT, Roperr. ‘The Electric Station of the Citizens’ 
Light and Power Company of Rochester, N. Y.,’”’ 335, 360. 

CEMENT. 

Iron—used to secure uniform bearings for columns. R. Moore, 
506. 
Tests of— R. Moore, 505. 
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IV CHICAGO DRAINAGE CANAL, 


CHICAGO DRAINAGE CANAL. 
Traveling Cableways on— Spencer Miller, 411. 
CHRISTIE, Jatres. An Instructive Eye-Bar Test, 418. 
CHURCHILL, Cuarues 8. Train Loadings for Railroad Bridges, 
189. 
COLLINGWOOD, F. 
Failure of Rock Foundation, 585. 
Pile Protection, 241. 
COMER, H. Pile Protection, 240. 
CONCRETE. 
Cost of— E. Lentilhon, 573. 
Lining a Water-Works Tunnel with— D. FitzGerald, 294. 
Permeability and Porosity of— LL. Luiggi, 318. 
Proper Proportion of Material for Concrete in Bridges. F. von 
Emperger, 451. 
Proportion of Materials for— R. W. Lesley, 307; D. FitzGerald, 
308 ; L. Luiggi, 317 ; E. Lentilhon, 572. 
Tests of— R. Moore, 505. 
Use of—in Lrrigation Canals and Tunnels. W. B. Parsons, 314. 


‘“*CONCRETE SEWER ON PILES.” Eugene Lentilhon, 569. 
Discussion: Charles Macdonald, 576; A. A. Stuart, 576; William 
Barclay Parsons, 577; W. W. Kenly, 579; E. B. Gosling, 579. 
COOPER, Tueroporr. ‘‘Train Loadings for Railroad Bridges,” 174, 
203, 219. 
CRAIGHILL, Wu. P. 
‘* Address at the Annual Convention at the Cataract House, Niagara 
Falls, N. Y., June 20th, 1894,” 555. 
Concrete Iron Highway Bridges, 460. 
Electric Light and Power Station at Rochester, N. Y., 357. 
Erosion of River Banks, 24. 
Movable Dams, 546. 
CROES, J. J. R. Concrete Tunnel Lining, 326. 
CROWELL, Fosrer. 
Concrete Iron Highway Bridges, 461. 
Concrete Tunnel Lining, 321. 
Dredging Operations, 491. 
Railway Location, 109. 
CUMMINGS, Rosert A. Dredging Operations, 489. 
CUNNINGHAM, A. C. “An Instructive Eye-Bar Test,” 415, 434. 
DAMS. 
Cableway for Sodom— 400. 
Cableway for Austin— 405. 
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DAMS—CONTINUED. 


Cableway for Basin Creek— 406. 
Tripping Bars and Improved Hurters on Chanoine Wicket— 
Addison M. Scott, 539. 
Movable— A. M. Scott, 539; William P. Craighill, 546; J. P. 
Frizell, 547. 
DAVIS, W. M. Railway Location, 105. 


** DEVELOPMENT AND RECENT IMPROVEMENT OF CON- 
erete-lron Highway Bridges.” Fr. von Emperger, 438. 
Discussion : L. L. Buck, 457; C. T. Purdy, 458; Joseph M. Wil- 
son, 459; William P. Craighill, 460; Foster Crowell, 461; George 
Hill, 461; W. G. Triest, 466; E. B. Gosling, 467; Carl Gayler, 
* 467; Bernt Berger, 469; W. R. Hutton, 472; George A. Just, 
473 ; J. F. O’Rourke, 475; John Bogart, 476; B. R. Green, 477; 
Fr. von Emperger, 480. 
DRAINAGE. 
Traveling Cableways on— Chicago Drainage Canal. Spencer 
Miller, 411. 
DREDGES. 
Hydraulic— P. C. Hains, 66, 497; R. A. Cummings, 489; Foster 
Crowell, 491; F. S. Washburn, 494; E. B. Gosling, 494; R. 
S. Buck, 495. 
DREDGING. 
Cost of— P.C. Hains, 62, 69, 498; Foster Crowell, 491; J. D. Van 
Buren, 493 ; F. S. Washburn, 494 ; R. S. Buck, 495, 496. 
‘Hydraulic— P. C. Hains, 65. 
Dredging Operations. Discussion on Paper No. 689: Robert A. 
Cummings, 489 ; Foster Crowell, 491; J. D. Van Buren, 492 ; E. 
B. Gosling, 494; F.S. Washburn, 494; R. S. Buck, 495; R. L. 
Harris, 495; Charles B. Brush, 496 ; Peter C. Hains, 497. 
DRIVEN WELLS. 
Brooklyn, N. Y. A. 8. Tuttle, 382. 
Dayton, O. John W. Hill, 386. | 
Great Bend, Kan. H. V. Hinckley, 385. 
Natchez, Miss. P. K. Yates, 378. 
Plainfield, N. J. L. L. Tribus, 371, 391; R. W. Ware, 388. 
Topeka, Kan. H. V. Hinckley, 386. 
“Driven Wells of the Plainfield Water Supply System.” L. L. 
Tribus, 371. 
Discussion: P. K. Yates, 378; Charles B. Brush, 380; A. S. Tuttle, 
382; W. Kiersted, 383; H. V. Hinckley, 385; John W. Hill, 386; 
R. Willard Ware, 388; L. L. Tribus, 391. 
DUANE, James. 
Concrete Tunnel Lining, 322. 
Pile Protection, 234. 
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VI EASBY, M. WARD. 


EASBY, M. Warp. Johnsonville Bridge, 602. 
‘* ELECTRIC STATION OF THE CITIZENS’ LIGHT AND POWER 
Company of Rochester, N. Y.”” Robert Cartwright, 335. 

Discussion: William P. Craighill, 357; H. W. Brinckerhoff, 358; 
Bernard R. Green, 358; Charles E. Emery, 359; Robert Cart- 
wright, 360. 

EMERY, Cuaruses E. Electric Light and Power Station at Rochester, 
N. Y., 359. 

EMPERGER, Fr. von. ‘‘ Development and Recent Improvement of 
Concrete Iron Highway Bridges,” 438, 480. 

‘* EROSION OF RIVER BANKS.” 

Discussion on Paper No. 600: William Starling, 1; Arthur Hider, 
4; Samuel H. Yonge, 12; Henry B. Richardson, 14; Horace M. 
Marshall, 20; W. P. Craighill, 24; A. F. Wrotnowski, 26; J. A. 
Ockerson, 26. 

* FAILURE OF A MASONRY PIER AND A ROCK FOUNDA- 
tion.” William Barclay Parsons, 580. 

Discussion: J. Foster Flagg, 583; Bernard R. Green, 583; James 
Owen, 584; P. F. Brendlinger, 584; F. Collingwood, 585; W. B. 
Parsons, 585. 

FILTERS. 
Used for Denver Water Works. J. D. Schuyler, 157. 
FITZGERALD, Desmonn. ‘Lining a Water-Works Tunnel with 
Concrete,” 294, 326. 
FLAGG, J. Foster. 
Failure of Rock Foundation, 583. 
Tower of the New City Wall at Philadelphia, Pa., 275. 
FLOORS. 
Concrete and Iron— Joseph M. Wilson, 459, 466; George Hill, 
462; G. A. Just, 474; F. von Emperger, 478. 
FORD, P. D. Concrete Tunnel Lining, 323. 
FORTS. 
Old Masonry—Still Useful for Defence. W. P. Craighill, 556. 
FOUNDATIONS. 

‘** Failure of a Rock Foundation.”” W. B. Parsons, 580. 

For Columns of Elevated Railway Structure. R. Moore, 502. 

Pneumatic Caissons at Johnsonville Bridge. W.H.Gahagan, 591. 

Tests for Holding Anchor Bolts in— RB. Moore, 503. 

FOUQUET, J. D. The Water Works of Denver, Colorado, 172. 


FRIZELL, P. 
Concrete Tunnel Lining, 319. 
Movable Dams, 547. 
‘* Storage and Pondage of Water,” 29. 
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FTELEY, A. VII 


FTELEY, A. 
Storage and Pondage of Water, 553. 
The Water Works of Denver, Colorado, 166. 


FULTON, Joun A. Train Loadings for Railroad Bridges, 192. 
GAHAGAN, Water H. ‘“ The Reconstruction of a Portion of the 
Substructure of the Johnsonville Bridge,” 587, 604. 
GANNETT, Henry. Railway Location, 102. 
GAYLER, Cart. Concretc—Iron Highway Bridges, 467. 
GEMMELL, R. C. The Water Works of Denver, Colorado, 163. 
‘““GENERAL NOTES ON THE GREAT KANAWHA IMPROVEMENT, 
Tripping Bars and Improved Hurters on Chanoine Wicket Dams, 
ete.” Addison M. Scott, 539. 
GLEIM, C. O. The Water Works of Denver, Colorado, 171. 
GOSLING, E. B. 
A Concrete Sewer on Piles, 579. 
Concrete [ron Highway Bridges, 467. 
Dredging Operations, 494. 
GOULD, E. SHerman. Concrete Tunnel Lining, 324. 
GREEN, B. R. 
Concrete Iron Highway Bridges, 477. 
Failure of Rock Foundation, 583. 
GREINER, J. E. 
Railway Location, 113. 
Train Loadings for Railroad Bridges, 205. 
GRIMM, C. R. ‘“ The Tower of the New City Hall at Philadelphia, 
Pa.,”’ 249, 275. 
HAINS, Peter C. 
Dredging Operations, 497. 
‘*Reclamation of the Potomac Flats at Washington, D. C.,” 55. 
HARRIS, R. L. 
Dredging Operations, 495. 
The Water Works of Denver, Colorado, 172. 
HARDY, Georce R. Relation of Wheels to Frog Points, 520. 
HIDER, Artuur. Erosion of River Banks, 4. 


HILL, GeroreGe. 
Concrete Iron Highway Bridges, 461. 
Pile Protection, 234. 
Tower of the New City Hall at Philadelphia, Pa., 274. 


HILL, Jonn W. Driven Wells at Plainfield, N. J., 386. 
HINCKLEY, H. V. Driven Wells at Plainfield, N. J., 385. 
HUTTON, W. R. Concrete Iron Highway Bridges, 472. 
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VIL INSTRUCTIVE EYE-BAR TEST. 


‘INSTRUCTIVE EYE-BAR TEST.” A. C. Cunningham, 415. 
Discussion: Percival Roberts, Jr., 417; James Christie, 418; R. H. 
Thurston, 418; Charles Macdonald, 420; L. L. Buck, 422; 
J. M. Knap, 422; Wm. de H. Washington, 423; G. H. Blakeley, 
424; Geo. 8S. Morison, 425; William Metcalf, 426; G. Leverich, 
431; A. C. Cunningham, 434. 


IRON, CAST. 

Physical properties of— J. M. Knap, 423. 
JUST, Gro. A. Concrete-Iron Highway Bridges, 473. 
KANAWHA RIVER. 

Improvement of— Addison M. Scott, 539. 
KELLEY, Howarp G. 

‘*The Removal! of a Defective Pivot Pier and its Reconstruc- 
tion.” 277. 
Railway Location, 94. 


KEMNLY, W. W. A Concrete Sewer on Piles, 579. 
KIELLAND, 8S. Muncu. Renewal of a Channel Pier, 369. 
KIERSTED, W. Driven Wells at Plainfield, N. J., 383. 
KNAP, J. M. An Instructive Eye-Bar Test, 422. 

LAMB, Ricuarp. Pile Protection, 238. 

LE CONTE, L. J. Pile Protection, 242. 

LENTILHON, ‘A Concrete Sewer on Piles,” 569. 
LESLEY, R. W. Concrete Tunnel Lining, 307. 
LEVERICH, G. An Instructive Eye-Bar Test, 431. 


‘LINING A WATER-WORKS TUNNEL WITH CONCRETE.” 
Desmond FitzGerald, 294. 

Discussion: R. W. Lesley, 307; Charles B. Brush, 309; P. F. 
Brendlinger, 311; James Owen, 314; W. B. Parsous, 314; 
Kenneth Allen, 315; O. F. Nichols, 316; John Bogart, 317; L. 
Luiggi, 317; Jos. P. Frizell, 319; Foster Crowell, 321; James 
Duane, 322; P. D. Ford, 323; E. Sherman Gould, 324; E. E. R. 
Tratman, 325; T. Kennard Thomson, 325; J. J. R. Croes, 326; 
Desmond FitzGerald, 326. 

LINTON, Harvey. Railway Location, 116. 
LOCOMOTIVES. 

Weights of— G. H. Blakeley, 187; C. S. Churchill, 190; J. C. 
Bland, 196. 

LUIGGI, L. Concrete Tunnel Lining, 317. 
LYNCH, Micnari L. ‘Railway Location.” 81, 125. 
MACDONALD, 

An Instructive Eye-Bar Test, 420. 
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MACDONALD, CHARLES—CONTINUED. Ix 


Concrete Sewer on Piles, 576. 
Pile Protection, 242. 


MARSHALL, Horace M. Erosion of River Banks, 20. 
MAXWELL, James R. Railway Location, 115. 


McDONALD, Joun A. 
Pile Protection, 240. 
Tower of the New City Hall at Philadelphia, Pa., 27. 


MEIGS, M. ‘‘The Use of Canvas in Water-Tight Bulkheads,” 524, 
537. 
**MERCHANTS’ BRIDGE TERMINAL RAILWAY VIADUCT AT 
St. Louis, Mo.” Robert Moore, 500. 
METCALF, Wriiiam. An Instructive Eye-Bar Test, 426. 
MILLER, Spencer. 
‘**Cableways,” 397. 
MISSISSIPPI RIVER. 
See Erosion of River Banks. 
MISSOURI RIVER. 
See Erosion of River Banks. 


MONTFORT, R. ‘‘ Protecting Piles against the ‘Teredo Navalis’ 
on the Louisville and Nashville Railroad Company’s Lines,” 221, 
245. 
MOORE, C. E. Railway Location, 91. 
MOORE, Roserr. ‘The Merchants’ Bridge Terminal Railway Viaduct 
at St. Louis, Mo.,” 500. | 
MORISON, Gero. 8. An Instructive Eye-Bar Test, 425. 
NICHOLS, O. F. Concrete Tunnel Lining, 316. | 
NORTH, Epwarp P. The Water Works of Denver, Colorado, 169. 
OCKERSON, J. A. ‘Erosion of River Banks,” 26. 
OLCOTT, E. E. The Water Works of Denver, Colorado, 170. 
O’ROURKE, J. F. Concrete Iron Highway Bridges, 475. | 
OWEN, James. 
Concrete Tunnel Lining, 314. | 
Failure of Rock Foundation, 584. 


The Water Works of Denver, Colorado, 168. 
PARKER, A. McC. Pile Protection, 235. 
PARSONS, W. B. 
A Concrete Sewer on Piles, 577. 
Concrete Tunnel Lining, 314. 
‘** Failure of a Masonry Pier and a Rock Foundation,” 580, 585. 
Train Loadings for Railroad Bridges, 210. 
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x PAVEMENT. 


PAVEMENT. 
Concrete— J. Bogart, 476. 


PIERS. 


‘* Failure of a Masonry Pier.” W. B. Parsons, 580. 
PILES. 
Cost of— E. Lentilhon, 570. 


Protection of—from Teredo, by Concrete. R. Montfort, 21; L. 
J. Le Conte, 243. 


Protection of—from Teredo, by Vitrified Clay Pipe. R. Montfort, 
225. 
Protection of—from Teredo, by Creosote. R. Montfort, 222 ; 
Richard Lamb, 238. 
Various Experiments in the Protection of— A. McC. Parker, 236. 
PIPE. 
Cement Concrete Water— J. D. Schuyler, 153. 
Durability of— J. D. Fouquet, 172; R. L. Harris, 172. 
Wooden Stave Water— J. D. Schuyler, 143; R. C. Gemmell, 163. 
PONTZEN, Ernest. Pile Protection, 244. 
**PROTECTING PILES AGAINST THE ‘TEREDO NAVALIS,’ 
on the Louisville and Nashville Railroad Company’s Lines.” 
R. Montfort, 221. 
Discussion: George H. Thomson, 233; James Duane, 234; 
teorge Hill, 234; A. McC. Parker, 235; Richard Lamb, 238 ; 
John A. McDonald, 240; H. Comer, 240; H. W. Brinckerhoff, 
241; F. Collingwood, 241; Charles Macdonald, 242; L. J. Le 
Conte, 242 ; Ernest Pontzen, 244; R. Montfort, 245. 
PROUT, Henry G. Relation of Wheels to Frog Points, 520. 
PURDY, C. T. Concrete-Iron Highway Bridges, 458. 
PURDON, C. D. Railway Location, 98. 
RAILROADS. ROLLING STOCK. 
Cars— Dimensions and Weights of Freight. T. Cooper, 181; J. 
C. Bland, 201. 
Dimensions and Weights of Freight Cars. T. Cooper, 181; J. C. 
Bland, 201. 
Relation of Wheels to Frog Points and Guard Rails. A. A. 
Schenck, 509. 
Locomotives—Weights of. G. H. Blakeley, 187; C. 8. Churchill, 
190; J. C. Bland, 196. : 
RAILROADS. TRACK. 
Wheels, Relation of Frog Points to— A. A. Schenck, 509. 
Guard Rails, Relation of Wheels to— A. A. Schenck, 509. 
Widths of Flangeways Used in Frogs. A. A. Schenck, 514. 
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RAILWAY LOCATION. XE 


** RAILWAY LOCATION.” Michael L. Lynch, 81. 
Discussion: C. E. Moore, 91; W. B. Storey, Jr., 91; Howard G. 

Kelley, 94; D. H. Ainsworth, 95; C. D. Purdon, 98; R. G. Tarr, 
99; E. H. Beckler, 100; Henry Gannett, 102; J. Q. Barlow, 103; 
W. M. Davis, 105; Kenneth Allen, 107; Foster Crowell, 109;. 
Charles H. Snow, 111; J. E. Greiner, 113; James R. Maxwell, 
115; Harvey Linton, 116; Bailey Willis, 117; Charles W. Stani- 
ford, 118; P. F. Brendlinger, 118; Michael L. Lynch, 125. 

RECLAMATION OF LAND. 


Of the Potomac Flats. P. C. Hains, 55, 497. 
At Newburg, N. Y. J. D. Van Buren, 492. 


“RECLAMATION OF THE POTOMAC FLATS AT WASHING- 
ton, D.C.” Peter C. Hains, 55. (For Discussion, see Dredging. ) 

‘*RECONSTRUCTION OF A PORTION OF THE SUBSTRUCTURE 
of the Johnsonville Bridge.” Walter H. Gahagan, 587. 

Discussion: H. G. Kelley, 597; M. Ward Easby, 602; P. F. Brend- 
linger, 602; W. H. Gahagan, 604. 

**RELATION OF WHEELS TO FROG POINTS AND TO GUARD 
Rails.” Archibald A. Schenck, 509. 

Discussion: M. J. Becker, 518; Henry G. Prout, 520; George R. 
Hardy, 520; H. W. Brinckerhoff, 522; L. L. Buck, 522; A. A. 
Schenck, 522. 

* REMOVAL OF A DEFECTIVE PIVOT PIER, AND ITS 

Reconstruction.”” Howard G. Kelley, 277. 

‘RENEWAL OF THE CHANNEL PIER OF THE CINCINNATI 
and Muskingum Valley Railway Bridge over the Scioto River.” 
Morton L. Byers, 361. 

Discussion: 8. Munch Kielland, 369; Morton L. Byers, 370. 

RESERVOIRS. 

Denver Water Works. J. D. Schuyler, 159. 

RICHARDSON, Henry B. Erosion of River Banks, 14. 

RIVERS. 

Erosion of Banks of— Discussion of Paper No. 600, 1. 

Improvement of the Great Kanawha. Addison M. Scott, 539. 

Reclamation of the Potomac Flats. P. C. Hains, 55. 

ROBERTS, Percivat, Jr. An Instructive Eye-Bar Test, 417. 

SEAMAN, Henry B. Train Loadings for Railroad Bridges, 210. 

SCHENCK, Arcurpaup A. ‘The Relation of Wheels to Frog Points 

and to Guard Rails,” 509, 522. 


SCHUYLER, James D. ‘‘The Water Works of Denver, Colorado,’” 
135, 173. 
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XII SCOTT, ADDISON M. 


SCOTT, Appison M. ‘‘ General Notes on the Great Kanawha Improve- 


ment, Tripping Bars and Improved: Hurters on Chanoine Wicket 
Dams, ete.,”’ 539. 


SNOW, Cartes H. Railway Location, 111. 
SPECIFICATIONS. 
For Iron Cylinder Shell for Pivot Pier. H. G. Kelley, 288. 
For Painting Iron. R. Moore, 508. 
For Steel for Hawkesbury Bridge. C. Macdonald, 421. 
For Structural Steel. G. H. Blakeley, 424; G. S. Morison, 425; 
Wm. Metcalf, 426; G. Leverich, 431; A. C. Cunningham, 435. 


“SPIRALS AND THEIR USE ON RAILROADS.” A. S. C. Wiir- 
tele, 329. 

STANIFORD, Cuartes W. Railway Location, 118. 

STARLING, Wiria14m. Erosion of River Banks, 1. 

*“STORAGE AND PONDAGE OF WATER.” Joseph P. Frizell, 29. 
Discussion: William E. Worthen, 552; A. Fteley, 553; C. B. 

Brush, 553. 

STOREY, W. B., Jr. Railway Location, 91. 

STEEL. 
An Instructive Eye-Bar Test. A. C. Cunningham, 411. 
Specifications for Hawkesbury Bridge. C. Macdonald, 421. 

STREAMS, FLOW OF. 
Average Monthly—in Massachusetts. J. P. Frizell, 29. 


Average Monthly—from 500 Sq. Miles of New England Drainage 
Area for 30 Years, J. P. Frizell, 33. 


Effect of Reservoirs on— J. P. Frizell, 36. 
STUART, A. A. A Concrete Sewer on Piles. 576. 
SURVEYS. 

For Railroad Location. M. L. Lynch, 81. 
TARR, R. G. Railway Location, 99. 

TEREDO NAVALIS. 


Habits of— Richard Lamb, 238; John A. McDonald, 240; F. 
Collingwood, 242. 
‘TESTS. 
Instructive Eye-Bar— A. C. Cunningham, 415. 
For Holding Anchor Bolts in Foundations. R. Moore, 503. 
Of Brick.Arches. B. R. Green, 478. 
Of Concrete. R. Moore, 505. 


Of Concrete Iron Arches. F. von Emperger, 446; B. Berger, 470. 
‘THACHER, Epwriy. Train Loadings for Railroad Bridges, 193. 
THOMSON, Georce H. Pile Protection, 233. 
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THOMSON, T. KENNARD. XIIs 


THOMSON, T. Kennarp. 
Concrete Tunnel Lining, 325. 
Train Loadings for Railroad Bridges, 211. 
THURSTON, R. H. An Instructive Eye-Bar Test, 418. 
“TOWER OF THE NEW CITY HALL AT PHILADELPHIA, PA.” 
C. R. Grimm, 249. 
Discussion: Joseph M. Wilson, 273; George Hill, 274; J. A. Mc- 
Donald, 275; J. Foster Flagg, 275; C. R. Grimm, 275. 
‘*TRAIN LOADINGS FOR RAILROAD BRIDGES.” Theodore 
Cooper, 174. 
Discussion : George H. Blakeley, 185; Charles 8. Churchill, 189; 
John A. Fulton, 192; Edwin Thacher, 193; Ward Baldwin, 193; 
J.C. Bland, 194; J. E. Greiner, 205; Joseph M. Wilson, 207; 
Henry B. Seaman, 210; W. B. Parsons, 210; T. Kennard Thom- 
son, 211; David L. Barnes, 211; J. A. L. Waddell, 213; Theodore 
Cooper, 203, 219. 
TRAMWAYS. 
Wire Rope— (See Cableways.) 
TRATMAN, E. R. R. Concrete Tunnel Lining, 325. 
TRIBUS, L. L. 


**Driven Wells of the Plainfield Water Supply System,” 371, 
391. 


The Water Works of Denver, Colorado, 170. 
TRIEST, W. G. Concrete-Iron Highway Bridges, 466. 
TUNNELS. 
Lining with Concrete. D. FitzGerald, 294. . 
Baltimore Belt Railroad Tunnel, Use of Cableway on— Spencer 
Miller, 410. 
TUTTLE, A. 8S. Driven Wells at Plainfield, N. J., 382. 
UNITED STATES. 
National Defences. William P. Craighill, 555. 
“USE OF CANVAS IN WATER-TIGHT BULKHEADS.” M. 
Meigs, 524. 
Discussion: S. Bent Russell, 536; M. Meigs, 537. 
VAN BUREN, J. D. Dredging Operations, 492. 
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‘* Merchants’ Bridge Terminal Railway—” R. Moore, 500. 
WADDELL, J. A. L. Train Loadings for Railroad Bridges, 213. 
WARE, R. Wuitarp. Driven Wells at Plainfield, N. J., 388. 
WASHBURN, F. S. Dredging Operations, 494. 

WASHINGTON, D. C. 
‘Reclamation of the Potomac Flats at—” P. C. Hains, 55. 
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XIV WASHINGTON, WILLIAM DE H. 


WASHINGTON, Witt1am De H. An Instructive Eye-Bar Test, 423. 


WATER, FLOW OF. 

Rate of—in Underground Streams. J. D. Schuyler, 139. 
WATER WORKS. 

Driven Wells of Plainfield— L. L. Tribus, 371. 

Filter Plant at Denver. J. D. Schuyler, 157. 

Hamburg, Germany. C. O. Gleim, 171. 

Lining a— Tunnel with Concrete. D. FitzGerald, 294. 

Natchez, Miss., P. K. Yates, 378. 


Underground Sources of Supply for— J. D. Schuyler, 139; 


James Owen, 168; E. P. North, 169. 
Sources of Supply for— A. Fteley, 167. 


‘*The Water Works of Denver, Colorado.” James D. Schuyler, 


135. 


Discussion: R. C. Gemmell, 163; A. Fteley; 166; James Owen, 168; 
E. P. North, 169; E. E. Olcott, 170; L. L. Tribus, 170; C. O. 
Gleim, 171; J. D. Fouquet, 172; R. L. Harris, 172; J. D. Schuy- 


ler, 173. 
WILLIS, Baxzzy. Railway Location, 117. 
WILSON, M. 
Concrete-Iron Highway Bridges, 459. 
Tower of New City Hall at Philadelphia, Pa., 273. 
Train Loadings for Railroad Bridges, 207. 


WORTHEN, Wuitiam E. Storage and Pondage of Water, 552. 
WROTNOWSKI, A. F. Erosion of River Banks, 26. 

WURTELE, A. 8. C. “Spirals and Their Use on Railroads,” 329. 
YATES, P. K. Driven Wells at Plainfield, N. J., 378. 

YONGE, Samvet H. Erosion of River Banks, 12. 
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